We report a case of L. monocytogenes meningitis associated with rotavirus gastroenteritis. The patient was a previously healthy 20-month-old girl who was admitted because of sustained fever and lethargy after suffering from gastroenteritis for 6 days. The patient's peripheral white blood cell count was 18,600/µL and the C-reactive protein level was 2.44 mg/dL. A stool sample tested positive for rotavirus antigen. A cerebrospinal fluid (CSF) sample showed pleocytosis. Cultures of the CSF and stool samples revealed the presence of L. monocytogenes. The patient was successfully treated with ampicillin and gentamicin. We speculate that translocation of enteric flora across the intestinal epithelium that had been damaged by rotavirus gastroenteritis might have caused bacteremia that disseminated into the CSF. Both listeriosis and secondary systemic infection after rotavirus gastroenteritis are rare but not unknown. Initiation of appropriate treatment as soon as possible is important for all types of bacterial meningitis. This rare but serious complication should be taken into consideration even if the patient does not have any medical history of immune-related problems.
Introduction
Listeria monocytogenes, a gram-positive facultative intracellular bacterium, is known to infect humans through ingestion of contaminated food. Listeriosis mainly affects neonates, the elderly, and immunocompromised patients, and rarely affects healthy children. Around 20%-25% of listeriosis cases correspond to central nervous system infections such as meningitis, meningoencephalitis, and rhombencephalitis. 1 Some case reports have been published on secondary systemic bacterial infections, mostly caused by gram-negative rods, as a complication of rotavirus gastroenteritis. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] However, we could find in the English literature no description of listeria meningitis as a complication of rotavirus infection. Herein, we report a case of L. monocytogenes meningitis associated with rotavirus gastroenteritis in an otherwise healthy child.
Case Presentation
A 20-month-old girl was admitted to our hospital because of persistent fever and lethargy. She had had fever, vomiting, and watery diarrhea 6 days prior to admission. Although the vomiting and diarrhea had disappeared by the 5th day of illness, the fever continued. She was previously healthy and had no known medical history suggestive of immunodeficiency. On admission, her temperature was 40°C and her heart rate was 168/min. A notable finding of the physical examination was nystagmus without consciousness disturbance. The patient had no meningeal signs such as nuchal rigidity, Brudzinski's sign, or Kernig's sign. Her abdomen was flat and soft without tenderness. The results of laboratory analyses on samples taken on admission are given in Table 1 . Brain computed tomography revealed no abnormal findings. Examination of the cerebrospinal fluid (CSF) obtained by lumbar puncture revealed 1,056 cells/µL (neutrophil-tolymphocyte ratio, 5:4), with glucose and protein concentrations of 75 and 100 mg/dL, respectively. No bacteria were observed on Gram staining of the CSF. Rotavirus antigen was detected in the patient's stool sample by use of immunochromatographic analysis. Rotavirus was also subsequently detected by polymerase chain reaction. Two sets of samples were obtained for blood culture on admission. Analysis of these samples did not reveal the presence of any pathogens. Empirical antimicrobial and antiviral therapies were started with ceftriaxone (100 mg/kg/ day), vancomycin (60 mg/kg/day), and acyclovir (30 mg/ kg/day). Intravenous dexamethasone (0.15 mg/kg every 6 h) was initiated before administering antibiotics and was continued for 2 days. The patient's clinical course in the hospital is shown in Fig. 1 . Her clinical condition improved rapidly, but the fever did not subside after the commencement of therapy. On day 3 of hospitalization, CSF sample culture revealed a gram-positive rod; consequently, ampicillin (400 mg/kg/day) was additionally administered. On day 6 of hospitalization, L. monocytogenes was recovered from the CSF sample culture. The strain was sensitive to ampicillin, imipenem, erythromycin, minocycline, vancomycin, and levofloxacin, but resistant to cefotiam, cefotaxime, and clindamycin. Ampicillin therapy was maintained, but ceftriaxone, vancomycin and acyclovir were stopped. On day 7 of hospitalization, the fever had still not subsided, and so gentamicin (7 mg/kg/day) was additionally administered. On hospitalization day 10, contrast magnetic resonance imaging of the head was performed, and it revealed no abnormal findings. The patient completed 21 days of ampicillin therapy and 17 days of gentamicin therapy. Follow-up blood and CSF sample cultures were sterile. The patient was discharged and appeared to be in excellent health on her follow-up visit. We continued to check her health every 6 months until she reached 3 years of age. She has no developmental delay and has not had any subsequent infectious disease. Epidemiological assessment revealed that she had visited a farm with her family the day before the onset of symptoms of gastroenteritis, but the source of infection with L. monocytogenes remains unclear.
Discussion
We experienced a rare case of listeria meningitis associated with rotavirus gastroenteritis in a previously healthy 20-month-old girl. Listeria infection is generally an opportunistic infection in immunocompromised patients such as infants, the elderly, and people with malignancies or immunosuppression. Our patient had no medical history that suggested immunodeficiency. Even though L. monocytogenes is a known foodborne pathogen causing meningitis and encephalitis, listeria meningitis accounts for only a small percentage of cases of bacterial meningitis. In Japan, Shinjoh et al. 15 reported a pediatric epidemiological survey of bacterial meningitis from January 2009 to December 2010. The survey revealed that among 314 patients with bacterial meningitis, only 3 (less than 1%) had listeria meningitis. Improperly processed dairy products and contaminated vegetables are known to be sources of Listeria infection. 16 Our patient had visited a farm on the day before the onset of the gastroenteritis symptoms, but the relationship of the condition with lis- teriosis remains unknown. Secondary bacteremia complicating rotavirus gastroenteritis has rarely been reported, with a prevalence rate of only 0.22%-3.8%. 4, 10 Its pathological mechanism is not fully understood. Rotavirus gastroenteritis might lead to columnar-to-cuboidal epithelial metaplasia, shortening and stunting of the villi, and denudation of the enterocytes in the villous tips. 17 Such damage to the small intestine could facilitate the translocation of L. monocytogenes, leading to secondary bacteremia, particularly in the relatively vulnerable intestinal wall of infants. Our patient's stool showed rotavirus and L. monocytogenes, which was suggestive of translocation of Listeria across the intestinal epithelium damaged by rotavirus gastroenteritis, which could lead to bacteremia. Listeria reached the central nervous system by crossing the blood-brain barrier. This possible mechanism is shown in Fig. 2 . 18 In patients with listeria meningitis, Gram staining of CSF revealed the causative organism in less than 50% of cases, which is clearly lower than that for other pathogens. 19 Although L. monocytogenes was found in the CSF culture, our patient also had negative Gram staining results. None of the blood cultures obtained during the treatment course showed any causative organisms. Nevertheless, we should not exclude listeriosis even if the CSF sample Gram staining result is negative.
When a patient is suspected of having bacterial meningitis, empirical antimicrobial therapy should be administered immediately. For infants with bacterial meningitis, a therapeutic regimen of ceftriaxone and vancomycin is recommended to target the most common pathogens, namely Streptococcus pneumonia and Haemophilus influenza. 20 L. monocytogenes culture isolated from the CSF specimen from our patient was resistant to ceftriaxone but sensitive to vancomycin. Administration of intravenous ampicillin alone or in combination with gentamicin therapy is recommended for the treatment of listeriosis. 16 In vitro studies have shown that aminoglycoside synergistically enhances the bactericidal activity of ampicillin against L. monocytogenes. 21 To our knowledge, this is the first reported case of L. monocytogenes meningitis related to rotavirus gastroenteritis. It is important to obtain not only a blood culture but also a CSF specimen when a child with rotavirus gastroenteritis shows worsening symptoms and neurological symptoms. Awareness of this rare but serious complication is important during rotavirus gastroenteritis, even in a previously healthy child.
